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2a)n This action is FINAL. 2b)S This action is non-final. 

3) 0 Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 
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Disposition of Claims 
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DETAILED ACTION 

1. This Office action is in response to the after-final amendment filed on 30 
June 2006. 

2. Currently, claims 1, 2, 4-6, 11-34, and 39 are pending. 

Allowable Withdrawn 

3. The indicated allowability of claim 3 is withdrawn in view of the newly 
discovered reference to Stols (US 6,200,942 Bl). Rejections based on the newly 
cited reference follow. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Ofiice action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

4. Claim 39 is rejected under 35 U.S.C. 102(b) as being anticipated by Stols 
(US 6,200,942 Bl). 

Stols discloses a method for cleaning metal layers, wherein the method 
comprises: cleaning metal layers with a cleaning solution, the cleaning solution 
comprising an acid solution, an oxidation agent containing iodine, and water 
(col. 1, lines 50-57). 
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Claim Rejections • 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(aj A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

5, Claims 11-13, 16, 18, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overKitano (US 5,665,646) in view ofStols (US 6,200,942 Bl). 

Kitano discloses a method of forming a silicide layer, which includes 
selectively removing a metal layer (see figs. 8-11 and accompanying text). The 
method comprises: forming a silicon pattern 31, 33 over a substrate 21 (fig. 8 
and col. 3, lines 41-54); forming a metal layer 47 over the substrate (fig. 10; 
col. 4, lines 5-9; and col. 4, line 66 - col. 5, line 1); performing a silicide 
thermal treatment to form a metal silicide layer from silicidation reaction 
between the silicon and the metal layer (fig. 1 1 and col. 5, lines 1-18); and 
cleaning a non-reacting metal layer that does not participate in the silicidation 
reaction using a cleaning solution (col. 5, lines 19-21). 

The metal layer includes titanium (col. 4, line 66 - col. 5, line 5). 

The silicide thermal treatment comprises: performing a first thermal 
treatment (col. 5, lines 1-18); performing a first cleaning that removes a non- 
reacting metal layer using the cleaning solution (col. 5, lines 19-21); and 
performing a second thermal treatment (col. 5, lines 22-26). 
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As discussed above, Kitano discloses cleaning a non-reacting metal layer 
that does not participate in the silicidation reaction using a cleaning solution, 
wherein the cleaning solution comprises an ammonium hydrogen peroxide 
solution (col. 5, lines 19-21). While Kitano discloses cleaning the non-reacting 
metal layer using a cleaning solution, Kitano does not teach that the cleaning 
solution includes an acid solution and an oxidation agent containing iodine, 
and further includes water. 

As explained above with respect to claim 39, Stols discloses a method for 
cleaning metals, wherein the cleaning solution comprises an acid solution, an 
oxidation agent containing iodine, and water (col. 1, lines 50-57). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify Kitano by cleaning the non-reacting metal 
layer, using a cleaning solution comprising an acid solution, an iodine- 
containing oxidation agent, and water, as taught by Stols, because the cleaning 
solution has particular application to metals (Stols - col. 1, lines 61-65). 

Kitano does not teach that the cleaning is performed at a temperature 
range of about room temperature to about 120°C, as recited in claim 16. 
However, it would have been obvious to one of ordinary skill in the art, at the 
time the invention was made, to perform the cleaning at a temperature range of 
about room temperature to about 120°C, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the 
optimum or working ranges involves only routine skill in the art (In re Alter, 
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105 USPQ 233). In addition, while Stols teaches that the cleaning solution 
may comprise iodine in amount of 0.003 to lOwt %, Stols does not teach that 
the cleaning solution includes water in an amount of about 30 wt% and less 
(col. 1, lines 56-57). However, it would have been obvious to one of ordinary 
skill in the art, at the time the invention was made, to provide the cleaning 
solution such that the wt% of water is about 30 wt% and less, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or working ranges involves only routine skill in the art 
(/n re AZter, 105 USPQ 233). 

Allowable Subject Matter 

6. Claims 14, 15, 17, and 20-24 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

7. Claims 1, 2, and 4-6 are allowable over the prior art of record. The prior 
art of record does not anticipate, teach or suggest a method of selectively 
removing metal layers using a cleaning solution comprising an acid solution, 
water, and an iodine-containing oxidation agent selected from the group 
consisting of NH4IO3, LilOs, CalOa, BalOa, KI, and NH4I. 

8. Claims 25-34 are allowable over the prior art of record. The prior art of 
record does not anticipate, teach or suggest a method of selectively removing a 
metal layer in a process for forming a silicide layer, wherein the method 
comprises performing a cleaning that removes both a titanium nitride layer and 
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a non-reacting metal layer using a cleaning solution comprising an acid 
solution, an iodine-containing oxidation agent, and water. 



Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Toniae M. Thomas whose telephone 
number is (571) 272-1846. The examiner can normally be reached on Monday 
through Friday from 8:30 a.m. to 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Zandra Smith can be reached on (571) 272-2429. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free) . If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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